been expected in the right main bronchus, which comes off the trachea at a less acute angle than the left bronchus. The bronchial angles measured by the author in 40 neonatal chest X-rays averaged 30° on the right and 47° on the left. The patients commonly presented with a history of cough, sometimes associated with choking or vomiting at the time of inhalation. Dyspnoea, sometimes on exertion, and cyanosis, suggested more severe respiratory embarrassment in a few cases. \Vheeze and stridor or grunting were other common presenting symptoms. Fever, anorexia and malaise also occurred, usually following the inhalation of nuts (Table 3) .
The clinical signs depend on the type and degree of obstruction (Chatterji and Chatterji 1972) . Air passing an obstruction may cause a wheeze or stridor, while the breath sounds over the affected area are diminished if significant obstruction is present. Air tapping resulting in obstructive emphysema ma\· occur and is 123 more common where wheeze is the onl~· presenting sympton (Pyman 1971 ). X-rays are useful to help localization of the object, particularly where metal foreign bodies are present. In others there may be areas of collapse or emphysema beyond the obstruction. \\"here one bronchus is obstructed, films taken in inspiration and expiration usually show little change in volume on the affected side, while the unaffected side expands during inspiration and deflates in expiration. These changes may be demonstrated dynamically during X-ray fluoroscopic screening. The consequences of a foreign body in the bronchus include obstruction which mav be aggravated by local irritation and mucosal reaction, particularly following the inhalation of nuts. The segment distal to the obstruction is liable to collapse, to become emphysematous or infected. These changes are more likely when the diagnosis is delayed (WiIliams and Phelan 1969). It was not made for at least a week in :)0 per cent of the patients in the series reviewed. One child with an 11 months history of cough, who presented in respiratory failure with opacit~/ of the left lung on X-ray was found at bronchoscopy to have a nut occluding the left main bronchus. Another child presenting in acute respiratory failure had pieces of peanuts in both bronchi. A serious late complication, particularly following inhalation of nuts, is bronchiectasis. The choice of anaesthetic will be influenced by the three people involved: the patient, the endoscopist, and the anaesthetist. The majority of these patients are too young to have the procedure explained to them, so that local anaesthetic methods are preferably avoided, although they have been used (Austin 1963). The endoscopist's experience, dexterity and rate of operating affect the choice. r n addition Anaesthesia and Intensive Care, Vol. I, So. 6, Sovembcy, 11173 BROXCHOSCOPY j" CHILDREX 5:!3 some like to use vasoconstrictors such as adrenaline or cocaine to shrink the engorged mucosa. The technique ultimately employed will be one with which the anaesthetist is familiar and which suits the circumstances.
The general anaesthetic methods used employ either spontaneous or controlled ventilation. The spontaneous ventilation techniques may involve the use of inhalation agents such as ether, methoxyflurane or halothane. Obstruction of one bronchus will slow an inhalation induction. Ether, a good bronchodilator, has been widely and successfully used. It is compatible with adrenaline and its respiratory irritant properties may cause the patient to cough and make the foreign body more accessible. Its use is declining because of its flammability and the availability of suitable non-explosive techniques. One explosion which occurred during bronchoscopy with ether in Australia resulted when the bulb on an ill-fitting light carrier broke during attempted insertion into the bronchoscope (Waterfield 1966) .
Induction is more rapid with halothane, but if it is to be employed throughout the procedure it is advisable to supplement it with an inhalation agent such as methoxyflurane or with topical anaesthesia so that the laryngeal and tracheobronchial reflexes are adequately suppressed. Halothane should not be used with adrenaline and the tendency to develop arrhythmias is aggravated by hypercarbia, which is a usual accompaniment of deep anaesthesia.
Induction with methoxyflurane is slow and now that renal damage has been correlated with high dosage (1\fazze and Cousins 1973) it should be used as a supplementary agent. It is useful for laryngeal and bronchoscopic procedures because it is a bronchodilator, an effective depressor of laryngeal and tracheobronchial reflexes, and it is also non-explosive.
Intravenous induction is more rapid because it is not affected by bronchial obstruction. Gammahydroxybutyrate has proved to be a useful basal intravenous agent (Viallard 1965 , Aguado Matteras and Nalda Felipe ]966) and was used for ] 00 anaesthetics in this series of patients. It provides good jaw relaxation while maintaining adequate ventilation. It is used in a dose of 70-100 mg/kg, the larger dose being employed in smaller children. The onset of action is delayed, but is more rapid in small children, where sleep occurs in one to three minutes. Marked bradycardia always occurs unless atropine is given. Increasing concentration of methoxyflurane up to 1-1'5 per cent for about five minutes is then administered before the larynx is sprayed with 2 per cent lignocaine. A catheter is inserted through the cords and another 1-2 ml of 2 per cent lignocaine are instilled into the trachea and bronchi. Any excess is sucked out. The patient is then ready for bronchoscopy, usually eight to 10 minutes after the injection of gammahydroxybutyrate.
Oxygen and 0 '1-0 ·2 per cent methoxyflurane are administered down the side arm of the bronchoscope during the procedure. This technique provides excellent operating conditions and is particularly useful when the procedure is prolonged.
The main disadvantages of gammahydroxybutyrate anaesthesia are the variable and often prolonged sleep time and a fairly high incidence of vomiting in children (Brown 1970 ) which can be reduced by employing an antiemetic phenothiazine in the premedication. One patient vomited during induction. An adequate period of fasting is essential preoperatively.
Care must be taken to avoid the toxic effects of local anaesthetics.
Lignocaine is safe in 3 mg/kg dosage applied to the respiratory tract. Pelt on et al. (]970) obtained maximum venous concentrations of 3· 2 [Lg/ml following this dose. Toxic levels have been reported as 9-10 [Lg/ml (Gianelly et al. 1967), 9 [Lg/ml (Bromage and Robson 1961) and 5·29±0·55 [Lg/ml (Foldes et al. 1960) . It would therefore appear that about 5 mg/kg would be a safe dose but the toxicity of lignocaine has been shown to vary with circadian rhythm (Lutsch and Morris 1967) . Higher doses may be tolerated under general anaesthesia, particularly when barbiturates are employed, because the latter decrease convulsive activity following lignocaine overdosage. Intravenous lignocaine has been employed as an adjunct to general anaesthesia for bronchoscopy used with increments of thiopentone and nitrous oxide-oxygen insufflation (Blancato 1969, Chatterji and Chatterji 1972) .
Relaxant techniques are becoming more popular since the advent of a variety of inflating devices (Sanders 1967 , Spoerell 1969 , Carden, Trapp and Oulton 1970 , Komaseroff and McKie 1972 . Formerly the problem of ventilation of the paralysed child during bronchoscopy was overcome by the administration of oxygen down the sidearm with intermittent insertion of an endotracheal tube into the end of the bronchoscope and inflation through it, or by the use of a ventilating bronchoscope (Safar 1958, Pelton and Conn 1968) . The newer inflating devices employ a high-pressure oxygen source released intermittently down the bronchoscope, either Anaesthesia and intensive Care, Vol. I, 1VO. 6, November, 197·1 via a Hi gauge needle clipped into the proximal end or via the sidearm.
The inflation which results is predominantly due to the high flow of oxygen with low pressures, but a Venturi is produced when higher source pressures are used. The advantage of these techniques is that the anaesthesia can be reversed at the end with rapid recovery of consciousness. \,,"hen a high-pressure oxygen source is used care must be taken to avoid excessive source pressures hecause they cause high intratracheal pressure, excessive hyperventilation and may lower the inspired oxygen concentration bv air dilution due to the Venturi effect. A pressure of :!() psi will usually provide adequate safe ventilation in small children using a Hi gauge needle. A higher pressure is safe if a smaller bore inflow needle is employed. (Brown UI72) . Cooling may occur particularly in small children (Brown J 972) and the foreign hody may be blown further down the tracheobronchial tree.
Complications of bronchoscopy are stridor and occasionally laryngeal oedema, which may be due to trauma, prolonged bronchoscopy, or the use of a bronchoscope which is too large. Other sequelae include tracheitis or bronchitis, resulting from the manipulation and possibly' aggravated by the previous presence of the foreign body, especially if it was a nut. It is therefore desirable to nurse these children in a humidified atmosphere post-operatively, and essential that they are observed closely'.
Post-operative vomiting is a hazard when patients do not awaken promptly. "'hen gammahvdroxvbutrrate is used the effect of lignocail{e wilI' usually wear off first--we have not recognized any post-operative aspiration in patients in the series reviewed. These patients should therefore be observed carefully in a recovery room until they are fully conscious and the laryngeal reflexes have returned. An adequate period of pre-operative starvation (five to six hours) is desirable.
The eyes can be damaged by head drapes and corneal abrasions can result if care is not taken to strap the eyes closed. This is the anaesthetist's responsibility. Finally', the patient should be carefully monitored throughout the procedure. In children, a precordial stethoscope is very valuable, because respiration, heart rate, rhythm, and intensity of heart sounds (which correlate with cardia~ output if the stethoscope remains in position) can all be monitored with one simple piece of equipment. A light must be available to observe the colour of an exposed hand or foot if the theatre is darkened.
In conclusion, the proVISIOn of good anaesthesia for removal of inhaled foreign bodies is challenging to the anaesthetist because the airway which is already partly obstructed has to be shared with the endoscopist.
